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The Wizard's Byplay, with Eodily Pain
and Gold *“Tailings.”

HISTORY OF BLECTRIC LIGHTING.

The near approach of the first public exhibition of
Rdison’s long looked for el ie light, d to

such closing muking & pew passage for the electric
curront and cutting it off from the incandesccnt
platinum, Wheu the latter contracted, as it did the
woment the heat was lessencd, the lever returned to
its normal position and allowed the electric current
to again pass through the platinum. Uy this device

Leated by the passage of the electric current throngh |
it. E iaa thin plece of zizcon that recelves the heat rays
thrown off by the reflector, €1, which heat rays briog

out a lght much more brilllant than the light of the
platinam spiral, C. Wilh this form Mr, Edison tried

the inventor hoped to be sble to keep the i 1
cent platinnm always below {ta melting point. The
contrivance Is described in his first patont as fol-

lows:—
THE FIRST LIGHT.

wRlegtric lights have been produced by s coil or
strip of platinum or other metal that requires n h!gh

i , and from tiwe to time mide

Sunall

many alm'a.uon- and fmpro but & ¥
the apparatus was placed iu the category of non-suc-
ceiscs,

ANGTHER SPIRAL.

temperature to malt, the electri
the same incandescent. In all such lights l.hmln

lamlu subdivigion of the lght—the inventor

danger of the metal melting. My fmp t I8
made for regulating the electri t

throagh his experiments kept s close watch for

{cally paasiog through such i 1o t d

and prevensing ita temparatore rising to the melting
point, thus producing a reliable cloctrio light,”
FIGURE 1,

*“Fig. 1 shows one form of the device. The incan-
descont metal is in the form of a double spiral A,
the two ends terminnting upon the posts b, o, to
whigh the conductors d, E, are connected. A circuit
clouing lever, f, is introduced in the electric ecironit,
the powmts of contact being at i, and thero is a pla-
tina, or similar wire, &, counected with the lever, f,
to the headpiece or other support,l. The current
from a magneto machine | connectad with the wires
Eand d. 'The ourrengthen flows from E to the post,

take place on New Year's Eve at Monlo Pork, on
whick occasion that place will be illuminated with
the new light, has revived public intsrest in the
groat inventor’s work, and throughout the civilized
world scientists and people generally are anxiously
awaiting the result. From the beginning of his ex-
perimients in electric lightig to the present time
Mr. Edison has kept his laborstory guardedly

¢, thence ardund the platinum epiral to b, andis
eu-rind off! Ilrtln wire, d. Now, when the rod, k, of
um b heated to too great intensity its
a.'spmlton closea the lever, f, and the current then
passes from E, through f, and not through the spiral
st all. In this way the lover cuts off thecurrent

avery time the heat becomes too intense."”
Numerons other devices of s similar character
were tried and for a whils they all worked satisfue-
torily, but the inveutor finslly discovered that the
tant expansion of the platinum rod kasnd its

upon the lever I bent It ao that 1¢ becamo

olosed, and no suthoritative t( pt that
published in the Hxmarp some months ngo relsting
to his firat patent) of any ot the important steps of
his progress has becn made public—a course of pro-

cedure the inventor found st ly ry for
his own protection. The HzmaLD is now, however,
enabled to present to its readers a full and t

unroliable and 1t was, therefors, abandonod.
THE AECOED PLATINUM LAMP.

The next regulator was in the form of a disphragm,
which cut off the electric current from the platinum
every timo the diaphragm wus pressed outward bo-
yond a fixed limit by the heated air. The regulation
thus produced was so rapid that the eje conld not

scoount of his work from its inception to its com-~

Mll.
A LIGHTED PAPEN.

Edison’s clectric light, ineredible as it may appear,
is produced from & little piece of paper—a tiny strip
of paper that a breath would blow away. Through
this lstle steip of paper is passed an elootric cur-
rent, and the result is a bright, beautitul light, like
the mellow sunset of an Italisn sutumn,

*“But paper instantly burns, even under the trifling
heat of » tallow candle!” exclalms the sceptic, “aud
how, thon, ean it withstund the flerce hest of am
elsotrio current ' Very true, but Edison makes the
Httle pleco of paper more infurible than platinum
more durable than granite. And this fn-
volves mo complicated process. The paper is
merely baked in an oven until all its

1 ta have P d sway exeept its ecarbom
framework. The istter is then placed in &
glsss globe conneoted with the wires leading to the
electricity producing machine, and the alr exhausted
from the globe. Then the apparatus is ready to give
out = light that prod no gnses, no
smoke, no offensive odors—a light without flame,
without danger, reyuiring no mstches to igunite,
giving out but iittle heat, vitisting no alr, aod free
from all flickoring; a light that fa s little globe of
sunshine, & veritable Aladdin‘'s lamp. And this
light, the inventor clai can be produced cheap
than that from the chespest oil./ Were it not
the gquadruplex tole.
graph, tho telophone and the various other
remarkable productions of the grest juventor
the world might well hesitate to accept his sssurance

that such s bencficent result had been obtained, but,

aa 1t is, his past achi ts in sel are saf-
Belent guarsntee that his claims are mot without
foundation, even though for months past the pross
of Europe and America Las teemed with disseris-
Hons snd expositions from learned scientists rid-
lenling Edison snd showing that it was impos-
sible for him to mschieve that which he bLas
undertaken.
WIS FINST ATTENTION TO ELECTRIC LIGIFTING,

When Edison began his experimenis in Septems
ber, 1678, o had fust roturned from the inspiring
sconory of the Rocky Mountalos, where Lo bhad
been enjoying s little recrostion aller sev-
eral mouths of lhard labor. He was ripe
for ficlds and enterprises now. A visit to a Connie-
ticut tactory whore an electric lght was used cou-
sontrated his thoughts on tho subject of lighting
by electricity, and he dotermined to attack he
problem. Provious to this time, slthough he had
rosmed broadeast over the domain of electricity,
wresting from it, an is well known, many of ita hid-
den secrels, Edison had scaresly thought of the
subtle finid in ion with p leal Ulumi
Hon. Now, however, ho bent all his onergles on
the subjeot, and was soon deop in the bewildering
intricacion of subdivislon, magnoto currents, rosist-
anco laws aud the various other branches going to
make up & aystem of lighting by eleetricity, The
task before the youmg Inveutor was divisiblo luto
two parts,

Firsl—The proaucing of s pure, steady and relis
ble light from electricity ; and

Secomd—Froducing it »o clicaply that it could com-
pote with gas [or geuoral luminution,

g IR CHOOKES INCAN DN KNCE,

OFf the two systetnn before llm—vis, voliale ara
aud the lucandescenco system, Hdison clhoro the
Intter aw bis Gold of operations, Prominest smong
the difenltis lncldent o incandescent Lighting,
It will be remembered, was the Lability of the plati
sum (when that motal was used) 1o molt ander ths
futonse beat of the sleetrie current, sud the Hability
ot the carbon, when that wes employed, to gradually
Locome disdipated under the combloed setion of
gowen and the eloctrie current,

THE FLATINUM LIGAT.

AR belweon platinum and carvou a8 the substance
to be wado incandescent, Edison ook up platinum
ol devoted first his attention to the obwining of
wome dovice to prevout the platinum from melting
uncwr the lufeuse hoat of tho eleciric current. An

P ive any diminution in the strength of the our-
rent. Buil this also was inadequate in many
respects. The next important modification in
the light was the subatitution for tue platinum
spiral or finoly divided platinum ineorporated with
non-conducting materlal, When the electric current
‘wus pasaed through the bination the p!sunmn
icl m‘ d tand then d
lng material incorporated with them became lu-
minous and increased the brillianey. OUne ad-
wvantage by this form not previously atisined waas
that & vory weak eleotri produced » good

et ¥ ¥ TAR nonnrN LAMP. .

After this followed s device for obtsining more
light-giving surface, the platinum being wound in
the form of & small bobbin, Airst having been coated
with a non.conducting coatipg that was not injored
by the beat. With this arrangement s new form of
regulstor was used. The lamp at this stage is shown
in figure 2.

FIGURE 3.

b and forms that gave suitable resistances.
In figuro 4 is shcwn & form of lamp disconnectsd
from the regulating apparatus, which largely em-
bodied the above roquirement and for s time gave

good results,
rloUus &

A is aspiral of earbon with two large ends, B, e,
econpecting with the wires leading to the machine for
generating the current. This device was tried for
several weeks, but did not, as s whole, give satis-
faction.

EVEEY MAN HIS OWN ELECTRIC LIGHTER.

Branchiug off from the liue of investigation be had
been previously following My, Edison at this time
began experimenting with o view to having the light
produced locally—i. &, arranging for esch house-
holder to become his own manufacturer of light,
thus dispensing with mains and ceniral staflons.
The apparatus which he used for this purpose is
shawn in figuro 5:—

e B

I is an induction coil snch ss are used by peri-
patetic showmen at fairs and other places when they
give electrio shocks to inqguiring sightseers at so
much per shock. It is operated by two cells of bat-
tery, B, and wires lead from it to the glass tubing, T,
from which the air has previously beén extractad,
and the passage of the electrio current through the
tubing gives out a light. This plun is analogous to
what is known as the Guisler tube g t, the
diffarenes being in the form of the tube and the ex-
treme smalloess of the Lore and alao in the degree
of vacuum produced., Mr. Edison succeeded by
this arrangement in obtaining o light of several
candle power with a moderately powerful induction
coil. The light, however, was not the one soughs
after so peraiatently by the inventor, and so it took
its place in that part of his laborstory occupled by
inventions not in use.

OSMIUM-INIDIUM,

Once more Mr. lﬂhon mado & departure. Ha
mouided powdered motallic oxides in the form of
sticks and subjectod them to a very high tempers-
ture. In this tion he obtained very fne re-
sults from the nutivostloy of csminm-iridium ealled
{ridosmine, which alloy he used in the form of o
powder enclosed lu a tube of mireon. The elestrio
current passing through the same brought it to a
bosutifol incandesceuce,

CARBON AND PLATINUM.

The fnventor's next important move waa the adop-
tion of carbon in conuoction wlth platinum as the
substunces to be made 1 He d a
slender rod of carbon to rest upon snother of plntl.-
num, the inferfority of m; between the two Bt

their point of ing p ga lat to the
passage of the electrl t and ing the car-
bon to b highly il t, while the plati-

num sttained only » dull vred heat, The carbon rod
was kept pressing upon the platinum by a weight
ingeniously arranged, A doxen or more forms of
this lamp were made; but, after all, the inventor was
obliged to return to platinum as the substance most
suitable, all things considered, for being made in-
candescent, For two moutha he worked st platinum
day aud night, only to find thst platinum, as he had
been using it, was entirely worthless for incandes-
cont lighting. To many experimenters this would
have proved s discouragement perhiaps fatal, but it
Lind the effoct only of increasing Edison's deter-

mination.
THE ORACKS IN PLATTXUM,

After rcores of new experiments be arrived at the
true causcs of the defects and hsstened to apply
tho remedy, I have found, Lo writes, that when
wires or shoots of plutinum, iridinm or otlier wotal -
He conductors of eleciricity that (nse at a ligh tem-

A Is thoe incandescent bobhin, between the colls of
wiliieh ia & conting of magnesia. The top of the bob-
bin has & metalile cap connected to the lever, & A
spring, O, draws the rod, B. downward with consider-
able pressure, and this, of courso, places prossuro on
the top of the bobbin, thus keeplng the wire in con-
tact with tho upper end of the ecoil. The bobbin, A,
cxpanids as & whole by the beat and draws the rod, 1,
upward, This brings the lever attached upward
sud allows the lever, E, to eome in coutact with the
serow, [, permitting the current to find &

are exposed to o high temperature near
tlwi.r melting point in air for several hours by pass-
ing a current of eleetrieity through them and then
are allowed to cool, the wetal & found to be rup-
tured, and uader the microscope there are revealed
wyriads of ¢racks in various directions, many of
which reach nearly to the centre of the wire. I have
also diecovered that, contrary to the received notion,
platinnm or platinum snd iridiom alloy loses weight
whon exposed to the beat of a candle; that even
lhoated air causes it to lose weight; that the loss s
o great & hydrogen flamo s tinged ygreon, After o
time the motal falls to pieces; houce wire or shoots
of platinum or platinum and iridium alloy as pow
known in cominerce sro Usoless for giving lght by
incandescanco—

First—Boossse tho loss of weight muakes it expon.
sivo and noroliable and causes ths buruer to be
rupidly destroyed.

Secomd—Decauso ita oloctrical rosistance changes
by lous in weigbe, and its light-giving power for the
total surfuce is groatly reduced by thoe ecracks or
ruptures,

Tho melting point algo is determined by the weak-
et spot of the metal,

PLATINUM IN VACUO,

Iy my luvention or discovery | am able to prevent
the deteriorution of the platioum or its alloys by
cubting off or intercepting the atmosploric sction,
A spiral wire or other forts of platinnm s placed in
a glans tube or bulb, with tbe wire uear Ita ends

other than that affurded by the incandescent ma-
torinl,

The Inventor next followed with & now regulator
and o metor for meusuring the smount of electricity
used ; also an aut tie wwiteh ting the regu-
Istor with the Moo leading to the machine tor gon-
orsting the electrio curront.

THE REFLECTOR LAMP.

Tho next was s unique ides, making the platinnm
give the light as (8 were by proxy. Dy moeans of &

fector bo d the heat rays of the pla-
tintm upon & piece of glrcon, causing tho Iatter to
becowe luminous, Figure 3 shown tho apparatus,

yigune 3.

ingenious and simple contrivance met the reg

metit. Mo srennged a small lever, sabout thres inebes
loug, so thet the expansion of the platinum (esased
by tho heat) beyond s certain dogres would closs is,

A inn mase of non-condueting materinl, b is an air

apade, ¢ ia a polished refloctor of copper conted with |

gola, d in 8 platinume-iridium spirald, which becowes

passing through aud sealod in the glass, sud the air
i exbausted (rom the glase. The plativnm wires of
the sapiral are then conncetad to a magnoto.clectrie
machine or battery, the current of which can bocon-
troblod Ly the sddition of resdstance, Sufficient enr-
rent is allowed to pass throngh the wire to bring it
to about 130 degrecs Fabrenheit. It s theu allowed to
retualn at this temperature for ten or flteen min-
utes. While thus heated both the air wnd gases
coufined in the motal are expoiled by the hoat or
withdrawn by the vacuum sctiou.

While this air or the gases are passing out of the
motal the meroury puiap s Rept continually work-
ing.

After the axpiration of about fifteen minutes Lhe
eurcent passing through the metal ls augmented so
thiat ite temperatnre will be sbout 300 deg. Fahronbels,
wid 16 dn allowed to lu st this tiro for
suother ten or Glteen minnies,

The mereury pump is to be worked continuously
and tho tamperaturo of the spiral ralsod at futervals
of ton or Aftecn minutes vatll 18 attajus vivid (o
candescenco and the jtlass i8 contraotod where it has
passed Lo the pump and melted together,

BRILLIANT DRsULIS,

The wire ia now (b a perfect vacnum and in & state
heretofore unknown, for 16 may bave its tempern-
ture rolwed to 3 most dazeling incandesconce, otmil-
ting A Hyght of twent; -five staadard eandios, whoroas
before troatinont the same radiating surtaco gave &

wires aftor boing thus free froni gases are found to
have & polish execoding thst of silver and obtainable
Ly no obher weans, No checks can be seen even after
the spiral has been radsel suddenly to | A

up the zircon, E, to vivid ineaudesence, waking it give |

and subjected to the vicuum procens
dmlbul.ncommmuun takes placy betweon tho
wwetal and the oxide, giviag the former remarkable
propertiea. With & spiral having a radinting surface

| of 316 of au inkh light equal to that given by forty |

|

Reallzing from the fArst the necessity of the light
glving substance offering much resistance to the f that cuemically pure iron and pickel drawn o wires
age of the electric current—s necessity I ex- | and subjected to the vacuum process way be made

light of only abowt thros standsrd caudles. The |

standard candles may be obtained, whereas the same
spiral, not coated by iny process, woull melt before
giving » light of four caodles. The effect of
the oxide of agnesia is to harden the
wire to & surprising extent and repder it more
roefractory. A spiral made of this wire is elastic and
spriogy when at high incaudescence, [ huve found

to give a light equalilug that of plstinnm io the
open wir. Carben sticks also may be freed from wir

An this manner aud be Lrought to s tewperature

whore the carbon becomes pasty and on cooling it is
bhomogeneous and hard,
THE PINGT PLATINUM VACUUM LAMP,

About this time snother truth dawned upon the
inventor—uamely, that economy in the production
of Ught from incwndescence dewanded that the in-
candescens substance should offer s very grest re-
sistance to the pasaage of the electric current. Con-

i

i
i
!
|

twain, but uot befors it had emitted u lght of sev-
oral gus jots. Hagerly tho ioventor bastened to ez
stiue under the microscope this curious tilament,
appsrently so delicate, but in reality mueh mwore
infusible than platinum, so long considersd oue of
the most infusible of metals, The microscope
showed the surface of the fusment to be highly pol-
tabied and its parts inlerwoven with each other.
THE FAPER LIGRT,

It was ulso potiecd that the filament had obtained
o remarkable degree of borduess compared with its
fragile character betore it waa subjected to the &e-
tion of the current. Night aud day, with scarcely
rest guough to eat & bearty moeal or eatch a brief re-
posa, the inventor kept up bis experiments, and
from carboniziug pleces of thresd Le went to
splinters of wood, straw, paper and many other sub-
stances pover befors usod for that purpose. The re-
sults of bis exporimenss sbhowed that the substance
Lest adapted for and the giviog out ot
incundescent light, was paper proferably thick like
card board, but giving good resulis eveu when very
thin, The besutiful charscter of the illmwuination
and the steadiness, rellability and pon-fusibility of
| theecarbon filament were not the only elements inci-

ceruing thisthe inventor writes:—*It is essential to dnnuo the mew discovery that brought joy to the

reverae the presont practice of having lamps of but |
one or two ohme (electrical mnits) resistonce and
eonftruct lamps which, whon giving their proper
light, shall have at least two hundred ohums resist-
auce."
The laicp, us it stood at this stage of the laventor's
mgnn. is shown In figurs 6.
rioune G

8 is the burncr or incandosceat platinnm in the
shape of & bobbin supported within the vacuum
tube, b, by a rod, W', of the sume materisl as tlhe
‘bobbin, The vacuum tube, b, is sustiined by the
‘caso, k, and around said tube, b, ia o ¥lass globe, L.
Within the case, k, is & flexible metallie
ruld L, that opcuns into the cawe,

, 80 that the air, when oxpanded by leat, can pasa
into the aneroid chamber snd givo motion to the
flexible dispbragm, x, and parts connected there-
with, When the current eirculating sround the
Lobbin, &, becomes too inteuse and heats the latter
too highly the sir within the glass case, 1, I8 ex-
punded and bulges downward by the diaphragm, x,
and the pin thereon pressing upon ths spring, 5,
and separsting sald wpring from the block, 6,
breaks the cireuit to the burner. The tempersture
within the globe, 1, lowers immodiately and the
parts return to thelr normal position, closing the
cireuit through the burner to & and 6. This open-
Ing and closing of the circuit ls but mowentary,
and, therefore, the unifor brilliancy of the light 1s
not affected aud there i no Jdanger of the Lurner
becowing too Lighly heated.

PERFECTING TILE MACHINERY.

The lamyp, aitor these lattor inprovements, was in
quite & sstistactory condition, and the inventor
contemplated with much gratification the near con-
clusion of Lis labors. One by one he had overcoma
the many dificulties tiat lay in his path. He had
brought up platinum as & substapce for flumina-
tion from u state of comparutive worthlessness to
one well nigh perfeetion. Ho had suceceded, by &
curious combination snd lmprovemsnt in air
punips, in obisining & vecuum of nearly one mill-
fonth of an atmosphere, and he had perfected a gen-
erator or elecirieity produciug machioe (for sl the
timie he had been working st lawmps he was also ex-
peri ing in may lectric machines) that gave
out somo ninety per cent in slectrielty of the energy
it received from the deiving engine. 1na word, all
the serious obstacles towsrd the success of incan-
doscout electrie lighting, he bolleved, had melted
away, sud there remsined but o comparatively few
minor dotails to be arranged before his laboratory
was to bo thrown open for public iuspection and the
light given to the world for better or for worse,

A OREAT DISCOVERY.

There occurred, howovor, at this juncture a dis-
covery that matarinlly changed the system and gave
a rapid stride toward the perfoct oleetrie lamp,  Sit-
ting one night in lis lsborstory reflecting on sormo
of the unfinishied details, Edison begzn abstractodly
rolling betwean lis Hugers & plece of comproessed
lampblack mized with tar for use in his teleplhone,
For several miuntes his thouglits coutinued fur
wway, his fugers o the weanthme mechsulcally
rolling out the little pleco of tareed lampblseck uutil
it bhad bLegome s slender flamwent, Happesing to
glanee at it the ldea oceurred to hlin thet it might
give good rosult as & Luruer | wade invendesceut.
A fow minutes later the experiment was tried, aad,
to the inventor's geatiication, satisfuctory, altiough
not surprising results were obtalned. Further ex-
poriments were mado, with altersd forma and com-
position of the substance, cach experiment dewon-
strating thst st last the invontor was upon the right
track.

A COTTON THREAD,

A spool of cotton thresd lay on the table in tho
laboratory. The luveutor cut off & small piece, put it
iu o groove between two clitnps of tron sad placed
ihe Istter tn the furusee. The satisfactory Lhight ob.
tained from the larred lampblack had convinesd liim
that flaments of carbou of & toxtare ot previously
ueed in electrie Hyghting weroe the hidden agents to
mwako o thorougl success of lucandescont Hghitdmg,
and 1t was with tais view thst he sought to teat the
earbon remains of & cottou throml, At the expirs-
tion of an bour be removed the Iron monkd contain-
fog tho thrend from the furnace and took out the
delieate earbon framework of the thread—all that
wan Jeft of it alter ita fery ordeal. This slewdor
filamont ho placed in 8 lobo and connected it with
the wires lesdiog to the machine geserating the
eloctrie current,  Then ho cxtracted the air from the
globe and turned on the electrieity.

Prosto! s besutilul light grovted his eyes, e
turus on more eurrent expocting the fragile ilament
instantly to fuso; but wo, the only change is & more
briiliant light. He turns on more curront, and still
more, but the deljcats thread entire. Then,
with charnoterintie impetuonity and wondering and
murvelling st the sirength ot the little filamens, he
lurul on the tull powor of his machine and cagorly

e juetnes. For & minute or more

many times by the earrebit, and the most delicat

balsnce falls to show sy loss of weight in the wire
even after It In burning for muny hours continu.
ously, | bave further discovered that if an slloy
| of platinuw sud irdium e conted with the oxide vt

the tender thirend seems to wtruggle with the |

hicart of Bdison. There was & further element—uot
the less necessary becanso of its being hidden—the
element of o proper and nnl.fom realstance to the
P go of the el c

Tho inventor’'s cfforts to obtsin this element had
been by far the most laborious of any in the history
of his work from the time he undertook the mt.
and without it absolute s to electric 1
cent {lluminstion eculd wot be predicated, even
though all the other nscessary properties wors pros-
ent in toe fullest degree.

Pasviog over tho scores of exporiments mado sluce
tho discovery that the carbon framework of o little
plece of puper or thread was tho best substance pos-
siblo for meandessont lighting, we come to consider
the way in which the same is propared at the pres-
ent time in the laboratory.

MARING THE PAFER CARDON.

With a suitable punch there is cut from s piece of
“Briatol* cardbourd a atrip of the suwe in the form
of & ministure horseshoo, about two inches inlength
aud one-cighth of au inch in width, A number of
these strips are lsid flatwise In a wrought iron
mould about the size of the hand aund separated from
each other by tissge paper. 'ho mould is then covered
aud placed in an oven, where it is gradually ralsed
to & temmpernture of about six hundred degrees Lal-
renheit, This sllows tho volatile portions of the
paper to pass away. Tho mould is then placed in a
furnaco and beated almost to & white Leat, and then
removed and allowed to ecol gradually. On open-
ing the monld the charred remuins of the little horse-
shoe cardboard are found. It must be taken out
with the greatest care, else it will fall to pieces.
After belng removed from the monld it is placed in
a little globe and attached to the wires lealing to
the penerating machine. The globe is then con-
nected with an air pump, and the latter is at once
set to work extracting the air. After the uir has

been extracted the globe {4 scaled, aud the lump s
ready for use. Figure 7 shows the lamp complete:—
THE PEUFECTED LAMP—FIGULE T.

A is & glass globe, from which the air his bLeen ab-
stracted, resting on a stand, B, ¥ is the little carbon
filamoent ted by fine p m wires, G G', to
the wires, E E', leading to the serew posts, D D', and
theuce to the gencrating machine. The currcut, en-
tering at D, passes up the wire E to the platinum
elamp, G; theuee throngh the earbon flawent F to
G", down the wire E' to the serew post D'; theuce to
the genorsting wachine, It will be noticed, by refer-
ence to the complete lamp o figure 7, that it has po
complex regulating appuratus, such as charsctorized
the inventor's earlier lubors. All the work be did
im regul was practically 1, for he has
lately realizod that they wers not at all neccssary—
ne wore 8o than & 0tk wheel is to & cosch.

| in & general way,

bow his machine oparites

Vigurs 5 sliows the gonerating or Faradic machina

as Edison terms it, in honor of Farmday, completo,
TUE GENERATING MACHINE—FIGULK 8.
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# aare two upright Iron columns, three foet high
and eight inches in diameter, wouna with coarse
wiro and restung upon the base, n and s, which form
its mugnetic poles, This part of the apparstus is
called the fleld of fores muagnet. Fixed on an axle,
w0 us to freely revolve between the poles n and &, s
s eylindrieal nrmatnre of wood, e, wonnd parallel to
{ts axeid with fine fron wire. When this oylinder or
armature is mado to revolve rapidly between tho mags
uetie poles n and 8, by means of the belt B, driven by
un engiue (not shown iu the cut), thore ls geverated
1 the wire surrounding tho armature & sirong cur-
rents of electricity, which are carried off by tho
wires, W W, to the eloctric lampa,

A DOMENTIC MOTOR.

By constructing the machine in the form shown
in figure 9 there is obtsined an electric motor capas
ble of performing lght work, such ss running sew-
ing machines and pumping water. It forms part of
the fnventor's system and may bo used cither with
or without tho eloctrie light. To run an ordinary
scwing machine it requires only as much eloctricity
as is necessary to give out one electric light of the
strength of s common gaa jet. To put it in opera-
tion on s sewlng machine the housewlfe has mercly
to attach it by a little belt at A with the wheel of
the sewing muchine, nnd turn on the electricity by
touching = little knob conveniently attached. The
cost is the samo as if she wus burning one electria
light,
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THE ELRCTROMETER,

Theapparatns fur meassuripg the amounnt of elee=
tricity used by each b isg 1 tri
vanee isting of an el ytic cell and & small
coil of wire, appropriately arranged in a box, the
latter being of about half the size of an ordinary gns
meter, and like a gas meter it can be placed in any
part of the house. The t is obtained by
tise deposit of copper particles on » little plate in the
elocl.ralynn eeil, luch depoeit being caused by the
b the cell. Atthe end
of any period, ln'_r ono mnnlh tbl plate is tuken by
tho inspector to the tral office, wheoro the copper
doeposit is weighed and the amount of eloctricity cons
sutned determined by a simple caleulstion.

In addition to the various parts of the system above
Qescribed, there are & number of other details, nok
so important to be sure as those of which skeiches
have been given, but nevertheless esscutial to wake
up the complete plan of economlical electrical {lumi-
uation. A description of these latter will not be
attempted, as a proper understanding of them ine
volves s technical kuowledge of tho laws of electricity.
Lhe entire system embruces an smount of work
#0 extensive tbat one paturally lers how asingle
man in such a brisf sapace of time as fiftoen moutha
could possibly have planued and perfected it all,
Aud surprise becomes greater when it is considerod
that during this period Edison found time to make
other inventlons, A sextuplex telegraph, or l'p-
paratus for sending wix ages on vne teleg
wire 1n opposite directions simultaneously, saw m-
during the progress of tho eloctric light, patents tog
the same having ouly just been {ssuned. Beveral new
and fmportant improvewents in his chalk teles
plhione, by which the efficiency of that invention is
greatly Increascd, also attest his industry and yvom
satility of genius,

lantei &1

POLEVOUIM.

But perhapa the latter quality is more strikingly
exhibited in his polyform or preparvation by which
Lo is enabled to Lid def to sick headacl neu-
ralgia sud other nervous diseases, amnd to make him-
self largely indopendeut of phy in times of
ailment. Tho polyform grow out of necessity. Bo-
ing considorably afilicted with neuralgia and obtain-
ing no rellef from his physicisn, Edison sot about
b ing his own doct 1iis ehiemical lal tory,
one of the most comploto in the United States, fure
nished him an ample field from which to draw, Ex-
periment followed experiment, the tnveutor become

THE DOMESTIC MQIVE—FIGULE 9,
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REGULATED AT THE MAIN, LIEE GAS-—CHEAP,

Ho finds that thoe electrieity caa be regulated with
entire reliabllity at the central station, just as the
pressure of gis i now regulated. Dy his system of
counceting the wires the estinguislhunont of ceristn
of the burners afecis the others uo more than the
extinguishment of the samo nwwmber of #as burnees
adects thoso drawing the supply from the same
wains,  Thesimplicity of the completed lamp seems
certatuly to hive urrived at the lighest point, and
Lidisou asserts that it is scarcoly possible to siuplify
it were. The ecubire cost of coustructing thau s
ot wore than Lwoily-lve conts,

EASY MKTAMOGPHOSIN,

The lamp shown in fguce 7 is & table lamp. For
cliandeliors 1t would cousist of only tlie vacuuu
globe ami the earbon flamenut attuclicd to tle ehan-
delier apd conueciod 10 the wires lesding to the gou-
eratit mochive lo o contral statton, perbaps & balf
wile away, the wires belug run through the gas

plpos, 40 that in reality the only chanuge nocossary
to turn & gas Jet tnto an clectric lamp is to run the
wires through tho gas pipe, take off the Jot sl screw
the electeic lanp o tho latter's place, Although the
plans bave been tully sonsummated for genoral il-
lumiuation the outlive of the probable system to be
wduptedd is the locating of & central station in large
cliies in such & mwanner that eack station will supply
an ares of about one-thied of & mile. In each station
there wili bo, it is conbnmplated, one or two engines
of immwonso power, which will drive several gonerat.
gy msohl vach
about Gfty lamps.

THE GENERATING MACIIN K.
Mr. Edisou's first in i

lug machine supplyiug |

ing more determined in proportion ns his penrslgie
Wrew more painfal, At last be obtained a combios-
ton of ch in, & slight appl ion of which to
tho face immediately relioved his pain.  Gratified s
Lis suceess, but bardly yet conviseed, ho tried the
preparation on others similazly silicted and with
equally satinfactory results.
IR CONPORE VILL"

Abont this time there happened to stroll into the
laboratory one day a dilapidated tram p on his periodie
begging expedition trom place to place, Now, this
tramp was a particularly unfortunste one, his poverty
boing bardly more distressing than his physieal ail
ments, Onegof bis logs was swelled with rheumatism,
neurnlgis coursed slony his faco and o dozeu or more
sores and brulses made hbw o veritable Jou, Hap-
penlng to meot bim Edison saw {u him o most ex-
cellout subject for further polyform oxperiments,
A hoarty weal and a little change readily procared
the tramp's consont, and soon the inventor was sub-
Jecting lis new scquaintance to all sorts of chemical
expoeriments, Forinore than a woeek the tramp foand
food aud lodwing in Meulo lark, giviog in retura
a tew hours of Lis tie every night to be ex-
perimonted upon. Ly the time his engagemond
wis over bis rhoumatism and veuralgis had disap-
posred, and his sores wore well uigh healed. The
pows of the tramp’s gowl fortune seon sproad, snd
now it 18 no uncommon thing tor mﬂullbon to coms
to the jnvontor's laboratory teom miles sround to
roquest a little polyform—a roquest which the jn-
ventor slways good naturedly complics with.

GOLD “TAILINGA

The very, very latust enterprise of the indelatigs.

blo sciontist is & scheme for obtaining gold out of

"4

¥ for
generating the electric eurrent did not must with
wiceess,  His primal apparstus was in the torm of »
large vantuy tork, constructed in auch a way thak its
onds vibrated with grest rapidity before the polos of
& large wmaguet, Thess vibratious conld be produced
with comparatively little power. Soversl wocks of
practice proved, however, that the machine was not
practical, and it was Isid aside. Then followed &
number of other forms, loading up grsdually to tho

lioat passiuyg through ib—heat that would melt the
diamond ftself=thon ut last 1t sucoumbs and all i |
darkuess. Thoe powerful carvent Lad brokén il ia

ono it p tsad, Boaring in mwind the priveiple
s all to-olectrie maclhines—via, that

“pailings,'” or the sand thrown away LY miners s
having bean worked out.  Buuior hus it that Edlson
has suceveded L obtaluing o chemical preparation
witbeh will take from $200 to $300 per ton out of “Lail-
ings” trom which the present proceases can obtain
pothing. The matter, however, is as yeta protound
laboratory secret,

ELECTRIO LIGHTING DBEFORE EDISON.
Among its other properiies eloctricity has that af
doveloping Loat. A substance throngh whioh aa
cloctric enrrent s made to flow becomes heated to &

the eurrent i produced by the ot &

degree proportiousd Arak to the steongth of tho eurs
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